Hydroxil-functionalization of the nanotubes According to the producer: "They are produced by Catalyzed Chemical Vapor Deposition and purified/functionalized using acid chemistry, KMnO4 in H2SO4 solution.". https://www.cheaptubes.com/product-category/functionalized-carbon-nanotubes/oh-functionalizedcarbon-nanotubes/) Characterization parameters TG/DTA measurements were conducted on a TA Instruments SDT 2960 simultaneous TG/DTA device in nitrogen and air atmospheres (130 cm 3 min -1 ) using an open platinum crucible and 10 °C min -1 heating rate.
SEM images were taken by a Hitachi S-4800 FESEM equipment. EDX spectra were measured by a JEOL JSM-5500LV scanning electron microscope equipped with an iXRF EDX device at 20 kV. Average EDX data were calculated from three measurements on each sample. TEM-EELS-SAED images were recorded with a JEOL 3010 transmission electron microscope operating at 300 keV. Prior to the measurements, the samples were dispersed in EtOH, dropped on Cu grids covered with a Quantifoil Holey Carbon film and dried. Nanotubes protruding over the holes were examined to eliminate the effect of supporting film. The EELS elemental maps (in EFTEM mode) were recorded with a GATAN Tridiem imaging filter. Electron diffraction (SAED)-like patterns were obtained by Fourier-transforming (FFT) the TEM images.
X-ray Photoelectron (XPS) spectra were recorded by a VG Microtech instrument consisting of a XR3E2 X-ray source, a twin anode (Mg K and Al K ) and a CLAM 2 hemispherical analyzer using Mg K radiation. Detailed scans were recorded with 50 eV pass energy at (0.05 eV/1.5 s). The spectrometer was calibrated with the binding energy of the C1s line (285 eV).
Nitrogen adsorption/desorption isotherms were measured at -196 °C with a Nova2000e (Quantachrome) computer controlled apparatus. The apparent surface area (SBET) was calculated using the Brunauer-Emmett-Teller (BET) model.
The photocatalytic activity was investigated by placing 1.0 mg sample into 3 mL aqueous solution of methyl orange dye (initial concentration: 410 -5 M) into quartz cuvettes. For reference, P25 Degussa TiO2 was used. After one hour in dark to reach the adsorption equilibrium, the cuvettes were placed between two parallel Osram 18 W blacklight lamps (see their spectra on Fig. S1 ), 5 cm from both. The decomposition of the methyl orange was followed for four hours by measuring every 30 min the absorption of its 464 nm peak by a a Jasco V-550 UV-Vis spectrophotometer. To measure the gas sensitivity, Al2O3 sensor sheets with interdigitated Pt electrodes were used, onto which Pt wires were contacted with Au suspension and dried at 120 °C for 30 min. Sensing layers were produced by drop coating the terpenol slurry of the powder samples onto the sensor sheets. NH3 sensing properties were tested at different concentrations (500, 1000, 2500, 5000 ppm in nitrogen) at 25 and 150 °C. The setup is shown on Fig. S27-28 . 
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